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EFFECTS OF DAURICINE AND TETRANDRINE ON [*H | WEB 2086
SPECIFIC BINDING TO BOVINE ANTERIOR CEREBRAL ARTERIAL
SMOOTH MUSCLE CELLS IN VITRO

GQ Zeng, DW Ju, DX Sun, TG Huang and YC Ruj

(Department of Pharmacology, School of Pharmacy, Second Military Medical University , Shanghai 200433)

ABSTRACT By using [°H] WEB 2086, a PAF antagonist, specific binding sites of
PAF on bovine anterior cerebral arterial smooth muscle cells was identified. Two popula-
tions of binding sites with different dissociation constants on the cells. were found. The K,
= 22.8+5.0 nmol-L', Ky_,= 186+20.5 nmol-L"' at 25 C. The total number of bind-
ing sites were Bpx—1 = 2. 1+ 0. 3 pmot/10° cells and Bp,.,—.= 12. 1+ 1.5 pmol/10%cells.
Dauricine .and tetrandrine, two active compounds with similar chemical structure extracted
from traditional Chinese herbs, were found to inhibit [*H] WEB 2086 specific binding
significantly in culture cells.
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Platelet activating factor (PAF) is a potent phospholipid mediator involved in inflammatory . car-
diovascular and respiratory disorders. PAF receptors were reported to exist in brain‘"’, human
polymorphonuclear leukocytes‘?’, easinophils‘® and platelets‘**>. In our previous studies, we found
that PAF induced rabbit platelet aggregation and stimulated DNA synthesis and proliferation of bovine
anterior cerebral arterial smooth muscle cells (BACASMC) ., and that dauricine and tetrandrine antago-
nized the effects of PAF on the above cells. We speculated that the effects of PAF on BACASMC
might be receptor —mediated. In order to confirm this view, we in the present study used [*H] WEB
2086, a PAF antagonist, to identify its specific binding sites on BACASMC. Also, the inhibitory

effects of dauricine and tetrandrine on this kind of specific binding were studied.
MATERIALS AND METHODS

Reagents and drugs PAF was kindly provided by Dr. P. Hadvary ( P. Hoffmann, La Roche.

Received 1992—10—19



500 PH2E22 48 Acta Pharmaceutica Sinica 1993;28(7):499~503

Swiss). [*H] WEB 2086 with a specific activity of 51. 8 10'° Bgsmmol™' and WEB 2086 were gifts
from Boehringer Ingelheim KG. Dauricine was obtained from the Department of Medicinal Chemistry .
Chinese Pharmaceutical University, and tetrandrine was from our school.

Eagle’ s MEM was from Gibco Laboratory, USA. All MEM were supplemented with HEPES
buffer 20 mmol-L'', penicillin 100 Uesml"', streptomycin 0. 1 mgsml ! and 10% or 20% fetal calf
serum (FCS), pH was adjusted to 7. 2 with NaHCO;.

Cell culture BACASMC were cultured as previously reported’®’. When the cells reached
confluence, they were digested with 0. 1% trypsin and suspended in reaction buffer containing Tris 10
mmol-L', KCI 140 mmol+L" and 0. 1%, bovine serum albumin (BSA).

Binding assay BACASMC (33 10°) were added to 0. 5 m! of reaction buffer in glass tubes con-
taining [ *H ] WEB 2086 without or with 1000 fold uniabelled WEB 2086 (for nonspecific binding ).
The reaction was carried out at 25 C for 10 min. The unbound radioligand was separated from the
bound by immediate filtration of the reaction solution through glass fiber presoaked in the reaction solu-
tion (without BSA) with a millipore filtration manifolding. Each filter was washed 5 times each with
2 ml of cold reaction buffer without BSA. The filter were air dried and placed into scintillation vials
filled with 5 ml of scintillation fluid. The radioactivity was measured with a FJ—2107 liquid scintilla-
tion counter.

The [*H] WEB 2086 specific binding was calculated by subtracting the nonspecific binding from
the total. The binding data were analyzed by Scatchard plots.

RESULTS
Kinetic study
As shown in Fig 1, the specific binding of [*H] WEB 2086 (8 nmol+ L') to BACASMC in-
creased rapidly in the first 5 min and reached a steady state at 10 min and remained stable up to 30

min at 25 C . Nonspecific binding was found to be independent of time.
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Fig |  Kinetics of [*H] WEB 2086 (8 nmol*L") specificlbinding to bovine anterior cere-
bral arterial smooth muscle cells (33X 10%) at 25C. 7+s,n=3.
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Saturation study

The specific bindiﬁg of [*H] WEB 2086 was saturable and represented about 50% of the total
binding at 40 nmol L', while nonspecific binding increased linearly with the radioligand concentra-
tions. Scatchard analysis of the binding data indicates the existence of two classes of binding sites
(Fig 2). The first population of binding sites presented a K¢—; = 22. 8+5. 0 nmol-L"! and a totat
number of binding sites Bn.c—1 = 2. 12 0. 3 pmol/ 10° cells, and the second one with a Kooz =
186.1+20. 5 nmol L, Bpax—2= 12. 1£1. 5 pmol/10° cells.

Inhibition study .
Fig 3 shows the displacement curves by WEB 2086, PAF, dauricine and tetrandrine. The

maximal inhibitory rates of specific binding by these agents were 95. 8, 72. 3, 80.9 and 90. 4%; at
107, 107,104 and 107" mol<L}, respectively.
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Fig 2 Saturation of {3H] WEB 2086vspecific binding to Fig 3 Inhibition of specific binding of [3H] WEB 2086

bovine anterior cerebral arterial smooth muscle cells.
Total ( - ), nonspecific (+) and specific (A) binding
were measured at 25& for 10 min. z£ s, n = 3.
(Inset) Scatchard analysis of [3H] WEB 2086 specific

binding to smooth muscle®cells.

DISCUSSION

(8 nmol+L-') to bovine anterior cerebral arterial smooth
muscle cells by unlabelled WEB 2086 (+), PAF (- ),
dauricine (A) and tetrandrine (A) at 25 C for 10 min.
z4+s,n = 3.

PAF targets are endothelial cells”, platelets"*> etc. This study demonstrated the presence of

PAF specific binding sites on BACASMC.
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Scatchard analysis of the binding data showed the existence of two populations of binding sites on
BACASMC. This is in accordance with other reports’’*?’. PAF was also found to promote DNA
synthesis and TXA, production in BACASMC‘®’. In view of our present study, however, it is
speculated that these effects of PAF on BACASMC might be mediated by its specific receptors.

In this investigation, we also found that both dauricine and tetrandrine, two compounds from tra-
ditional Chinese herbs, exerted some inhibition on [3H] WEB 2086 specific binding to BACASMC,
and that tetrandrine was stronger. Our earlier study showed that both drugs,inhibited the rabbit platelet
aggregation induced by PAF, and tetrandrine was stronger. This is in coincidence with our present
study, and indicates that both dauricine and tetrandrine might be effective in the prevention and treat-

ment of cerebral vascular diseases.
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